Chondroitin and keratan sulfates have opposing effects on attachment and outgrowth of ventral mesencephalic explants in culture.
During rat brain development, striatal proteoglycan (PG) expression shows specific spatio-temporal modifications suggesting a possible role in the guidance of its dopaminergic afferents. The effects of individual glycosaminoglycans (GAGs) on dopaminergic (DA) neuronal adhesion and outgrowth were therefore studied. We tested the behavior of dissociated embryonic rat mesencephalic cells cultivated on substrate-bound GAGs. Neuronal attachment was very limited and quantitative morphometry revealed variations in DA fiber outgrowth depending on the type and the concentration of GAG used. Next, we developed a cryoculture system to examine how neurons react toward GAGs expressed in situ. Rat brain slices from different developmental stages were used as substrates for embryonic mesencephalic explants. Preferential regions of adherence and outgrowth were observed: the striatum was found to be the most permissive, whereas the cortex was inhibitory. Western blotting experiments confirmed quantitative and qualitative changes in chondroitin sulfate (neurocan, phosphacan) and keratan sulfate (KS) containing PGs in these substrates and enzymatic digestion of GAGs before cryoculture revealed a substantial involvement of PGs in DA neuron adhesion and outgrowth. In particular, CSPGs seemed to mediate the permissive effect of the striatum, whereas KS confers an inhibitory effect to the cortex. PGs may thus be important for limiting midbrain projections to the striatum during development and for maintaining topography in the adult.